INTRODUCTION
There is a great deal of evidence showing that social support has a positive effect on physical health. In a recent review, House et al. (1) concluded that there is a great deal of consistency in the finding that "social relationships do predict mortality for men and women in a wide range of populations, even after adjustment for biomedical risk factors for mortality." However, it is not yet clear how social support operates to produce these effects. It may be, for example, that an individual who has the assistance of others during illness may emerge healthier than one who does not; or that life is easier and less stressful for the person who can call on others for aid. It is likely, in fact, that several of these sorts of explanations contribute to the effects of social support on outcome measures such as cardiovascular morbidity and mortality. In addition, Kamarck et al. (2) have suggested that social support may be operating at a psychophysiological level, as a moderator of stress and cardiovascular reactivity.
Several researchers have suggested that excessive cardiovascular reactivity, often measured as blood pressure response to stressful tasks, may contribute to the development of coronary heart disease and hypertension (3, 4) . The "reactivity hypothesis" suggests that cardiovascular disease may arise partly as the cumulative result of thousands of pressor episodes, produced in response to stressors. Thus, a factor which has the effect of systematically attenuating pressor responsivity may be beneficial in the long run. Kamarck et al. (2) have found that for certain types of laboratory stressors, the presence of a friend reduced blood pressure and heart rate activity, relative to a condition
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in which subjects performed alone. Thus, they have provided some evidence for a psychophysiological mechanism by which social support may be operating.
Like most research done within the cardiovascular reactivity paradigm, the tasks used by Kamarck et al. were standard laboratory stressors: mental arithmetic and a concept formation task. It seems likely, however, that many of the situations in which social support may actually operate occur in social situations: specifically, situations in which an individual may perceive him/herself to be threatened in some manner. Smith and his colleagues (5, 6) have made a valuable contribution to the study of determinants of reactivity by examining them in a social context, in which other individuals are part of the stressful situation, rather than using mechanical laboratory stressors, such as mental arithmetic or cold pressor. Smith's studies have the advantage that the source of stress may be more realistic than that produced by standard laboratory tasks. The present study also makes use of a realistic social situation as a source of stressful interaction, in order to test the hypothesis that in such a situation, individuals facing hostile opponents alone will exhibit greater blood pressure and heart rate reactivity than will those who are supported by an ally.
In this study, "social support" is represented in an unusual manner: the mere presence of an individual who expresses support of the subject, who is under verbal attack for her opinions by two other individuals. Although there is little agreement on a definition of social support, Silver and Wortman (7), in avoiding a unitary definition, suggest that the following components characterize the concept: a) the expression of positive affects; b] the expression of agreement with or acknowledgement of the appropriateness of a person's beliefs, interpretations, or feelings; c) encouraging the open expression of such beliefs and feelings; d) the provision of material aid; e) providing information that the distressed person is part of a network or system of mutual obligation or reciprocal help. In the present study, it is mainly element (b) that defines the aspect of social support that is manipulated. It seems likely that such agreement and acknowledgement operates as a component of what others have labelled "emotional support." The situation developed for use in the present study represents extremely minimal conditions of social support, in which emotional support is operationalized as a statement of agreement with the subject (by a confederate), plus nonverbal indicators of agreement whenever the subject speaks. These nonverbal indicators take the form of eye contact with the subject, and nodding in agreement when the subject speaks. This situation, however, undoubtedly does not represent the complete spectrum of what is meant by the term "social support."
The question of the mechanism by which social support exerts its positive effects on health is similar to a set of research questions posed many years ago by Festinger (8) and Schachter (9) . Festinger listed a set of propositions and hypotheses which suggested that individuals have a drive to evaluate their internal states (specifically, their opinions and abilities); that they would look to objective referents by which to evaluate, if those were available; but that, in the absence of objective indicators, would look to others, preferentially similar others, for use as a standard. The theory, known as Social Comparison Theory, was therefore suggesting that the one important function that individuals serve for each other is as a source of information. Further, the theory implies that the presence of others allows the construction of a "social reality" (10, 11) in which the individual is grounded. That is, the shared information provides a set of beliefs and standards of behavior. Cohen and McKay (12) have suggested that Social Comparison Theory may be applied to social support phenomena, since the theory may be useful to predict conditions under which an individual, under threat, may seek out similar others in order to look for information about the appropriate emotional reaction.
In a series of experiments designed to test Social Comparison Theory, as well as to extend the theory to include emotions as well as beliefs and attitudes, Schachter (9) and Wrightsman (13) showed that in stressful circumstances, a reduction in anxiety occurred when subjects were allowed to wait together rather than alone. We theorize that when a target individual stands in conflict with others, the presence of even one other person who indicates agreement with the target's position will reduce the stressfulness of the conflict for the target. This may be due to the ability of the target to establish his or her own set of norms, which is facilitated when another person, with similar views, is present; and which may not be at all possible when the target is alone. When alone, only the counternormative group has this ability; and thus, the "social reality," as described by Festinger, is dictated entirely by the opposition, a possibly stressful position to occupy. To put it simply, we may be less susceptible to stress when part of a group; and one person alone cannot take advantage of this. We suspect, therefore, that when supported by an ally, the stressfulness of the situation will be reduced, and that a corresponding reduction in cardiovascular parameters will occur, specifically blood pressure and heart rate. The present experiment tests the prediction that within the context of a group situation in which the individual is challenged and even threatened, the presence of a supportive person, even one previously unknown to the subject, will exert a buffering effect on blood pressure and heart rate response. Specifically, we hypothesize that the presence of a supportive individual, the "social support" condition, should lead to smaller cardiovascular increases, compared with subjects in the "no support" condition.
METHOD Subjects
Forty female undergraduate students, from a small Northeastern women's college, participated as naive subjects in the study in exchange for credit toward a course requirement. All subjects had resting pressures in the normal range (under 140/90). Subjects were asked to avoid smoking and/or caffeine for at least 2 hours prior to participation.
Laboratory Task
In order to provide a setting in which the subject could be challenged and attacked, and in which social support could be provided or withheld, a group discussion of controversial issues was used, in which the subject found her position challenged and attacked by two opponents (confederates of the experimenter). The discussion was begun with a series of opening statements by each participant, with the subject always going first. After the opening statement, the participants interacted with each other. In half the trials, the subject's position was defended by a third participant, who was also a confederate (social support condition), and in the other half, the third participant sat passively, and the subject was unsupported (no support condition). In both conditions, the behavior of this confederate was highly similar, in the following ways: Her opening state-
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ment was the only time she spoke (unless the subject specifically directed a question to her, in which case her reply was as short as possible). Throughout the rest of the discussion, she sat attentively but quietly in both conditions. However, in the social support condition, this confederate would make eye contact with the subject, and nod in agreement with statements made by the subject. The opening statement made by this confederate in the social support condition depended on what issue was under debate, and what position the subject had taken on the issue. For example, when the "right to abortion" issue was the topic, and the subject had taken the pro-choice position (this occurred in 37 of the 40 sessions), the support confederate's opening statement was: "I agree with what [subject's name] said. I think women should have the right to make their own decisions about what happens to their bodies." In the no support condition, this confederate's statement was: "I guess I really don't feel strongly one way or the other; I can see arguments for both sides."
This task has several important properties. First, apart from the appropriateness for the manipulation, pre-testing had shown that subjects did get heatedly involved, and did report feeling threatened and defensive as a result of the discussion. Second, the task allowed for the actual presence of peers as a means for conveying threat, rather than using a stressor such as a video game, in which the threat comes from the task itself, rather than from other individuals. Third, it has been suggested that one possible mechanism through which social support might operate in this sort of experimental situation is distraction: the presence of a friend may draw attention from the stressor, as compared with a condition in which the subject is alone (2) . In this situation, however, the number of individuals present was the same in both the social support and the no support conditions and thus distraction effects were controlled.
Procedure
Experimental sessions were conducted with one subject and three confederates. When all four individuals had reported to the laboratory, each was seated at a semi-enclosed carrel; all carrels faced opposite sides of the room. Each subject was given a name tag to wear. The subject then filled out an attitude questionnaire, to determine the subject's position on four controversial topics: abortion; euthanasia; the death penalty; and gun control. The confederates were ostensibly filling out the same questionnaires at this time. When the questionnaire was completed, the experimenter addressed the group, informing the four participants that all would be wearing blood pressure monitors; that they would sit quietly for five minutes after the monitors had been attached; and that they would then participate in a discussion regarding one of the issues noted on the attitude questionnaire. At that point, each of the four signed an informed consent slip.
The experimenter then collected the attitude questionnaires, and selected and announced the topic of discussion, by choosing the topic on which the subject had marked the most extreme attitude. This was most often the abortion issue. Most subjects took the "pro-choice" side of the question, although some took the "pro-life" position. The confederates all had previously been trained to argue either side of any of the issues.
The four participants were then seated at their carrels, and blood pressure cuffs were fitted. Chairs were adjusted so that cuffs were level with the heart. The experimenter asked all to sit quietly for five minutes, not speaking or looking around. After the five-minute baseline period ended, the experimenter asked all four participants to turn their seats around, so that all would be seated at a large table, placed in the center of the room. The experimenter then explained that the discussion would be similar to a debate: each participant would begin with an initial statement of her position. The subject was always chosen to speak first, and her statement cued the confederates as to which side of the issue they would be taking for the current session. It should be noted that this is the point at which the "attack" confederates, and the "support/neutral" confederate, stated their positions; thus, the manipulation of support occurred at the very beginning of the discussion period.
The two confederates whose job was to attack the subject were trained to pace the session in the following manner: during the first 5 minutes, the debate remained at a relatively impersonal level. (For example: "I think that a person makes a commitment when she gets pregnant, and should honor that commitment"). After the first 5 minutes, however, the "attack" confederates began to challenge the subject on a more personal level. (Example: "Well, 1 guess that you think that it's okay to get rid of a little baby just because it's inconvenient for you"). In addition to this pacing, confederates were trained to keep the subject involved in the conversation, in order to avoid participation differences between the no support and social support conditions. Since all partici-
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pants wore name tags, the confederates were able to address specific questions to the subject. In addition, the experimenter keyed an event marker whenever the subject spoke, providing an objective recoid of amount of time spent talking. Again, the concern was to avoid any possibility of a systematic bias in participation between the conditions. The sessions lasted between 12 and 15 minutes.
After the session was over, the subject completed the questionnaire concerning the stressfulness of the session (described below). The subject was then debriefed, and thanked for her participation.
Recording of Cardiovascular Activity
Blood pressure and heart rate was monitored continuously using an Ohmeda Finapres 2300 Blood Pressure monitor. This device has been described in detail elsewhere (14, 15) . Briefly, blood pressure and heart rate are taken from an artery in a finger, and are channeled directly into an IBM-compatible computer for storage and future analysis. Unlike arm cuffs, the finger cuff does not periodically inflate and deflate; instead it always remains partially inflated. Because the Finapres takes blood pressure continuously, many more pressures can be taken in a short amount of time than usual methods allow, which typically can sample no more than one pressure per minute. This gives the advantage of high measurement reliability, as well as allowing an inspection of the pattern of blood pressure and heart rate changes over time. The physiological dependent measures were the change from a baseline rest period for systolic and diastolic blood pressure, and heart rate.
Post-Experimental Subjective Measures
Following the discussion, each subject was asked to answer a set of six items, each scored on a scale from 1 to 7. The questions concerned the amount of stress, anxiety, enjoyment, and anger experienced during the discussion, and whether or not the subject wanted to leave the session at any point, and would be willing to return for future sessions.
Data Analyses
The physiological dependent measures were blood pressure and heart rate. A within-sub]ect mean baseline was computed for each measure, using the values recorded during the last three minutes of the baseline period. A within-subject task mean, for the period of the discussion, was computed using all the values recorded during the discussion period. In the analyses to be discussed, "mean" values across subjects are actually the mean of the within-subject means.
Independent group (-tests were used to test for baseline differences of absolute levels of blood pressure and heart rate between the two conditions (social support/no support). The same procedures were used to examine differences in amount of time spent talking, and in self-report measures, between the two conditions.
Repeated measures analyses of variance were employed to examine the effect of condition (social support/no support) on the change from baseline to discussion (called "task," a within-subjects factor), for blood pressure and heart rate. In these analyses, the focus was on the main effect for task on blood pressure and heart rate (without regard to social support condition); and the interaction between the repeated measures and the between groups factors (task by social support condition). No main effect was predicted for social support condition alone, since this comparison would include the baseline values, which were expected to be similar for both social support conditions.
Since a relationship between baseline values and change often exists, the baseline values as well as the values during discussion were included as dependent measures in these analyses, a procedure that is equivalent to inclusion of the baseline as a covariate when the change score (from baseline to discussion) is used as the dependent measure. Thus, variations in baseline were statistically controlled. Manuck et al (16) have suggested that such a procedure follows from the view that the residual variability, after adjusting for baseline, is due to the task, and not to individual differences in baseline blood pressure and heart rate.
During the discussion there were periods during which subjects were speaking, and others when they were not. A repeated-measures analysis of variance was used in order to examine the effects of actually speaking on blood pressure and heart rate, as well as the interaction between speaking/not speaking and social support/no support condition. These analyses are similar to the previous ones, with one dif-
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fcrcncc: in the previous analysis, the focus was on the difference between physiological measures taken during baseline and the discussion. In these analyses, the discussion period is broken down into "speaking" and "quiet" periods, with individual measures for each subject computed for each. Thus, these analyses incorporate three dependent measures blood pressure and heart rate during baseline, during discussion (quiet), and during discussion (speaking). The two effects of interest here are: Does talking raise blood pressure and/or heart rate relative to not talking, during the discussion period (the within-subjects factor); and is there an interaction between this within-subjecls factor and social support condition (the between-groups factor)? These specific questions were tested using planned contrasts, within the context of the analysis of variance procedures Finally, independent group t-tests were used to examine differences in self-report measures between the social support and no support groups.
RESULTS

Baseline Cardiovascular Values
The physiological dependent variables were systolic and diastolic blood pressure and heart rate. Table 1 shows the mean values for the social support and no support groups, for the baseline and discussion periods. For each individual, the measure of baseline is based on approximately 100 measures or more, and for discussion, the measure is based on a minimum of 360 measures.
Independent groups t-tests show that the groups do not differ on these dimensions during the baseline period (the largest t value was 0.54 for diastolic blood pressure, p > 0.10). Although caution must be used when interpreting a nonsignificant difference as indicating that no difference exists, the similar means in these samples indicate that the two groups do not begin with blood pressure or heart rate differences.
Effects of the Discussion on Blood Pressure and Heart Rate As described above, a repeated measures analysis of variance was computed for each dependent variable (systolic and diastolic blood pressure, and heart rate). The main effect of the discussion task, collapsed across social support condition, was highly significant for all three measures. For systolic blood pressure, F(l, 38) = 115.35; for diastolic pressure, F(l, 38) = 83.91; and for heart rate, F(l, 38) = 44.69. All three tests were significant at better than the .0005 level of confidence. The means and standard deviations for each measure are shown in Table 1 . Figure 1 shows the mean blood pressure and heart rate changes aggregated at 2.5- 
Effects of the Manipulation
15.0
Mean blood pressure and heart rate changes for 2.5-minute intervals during discussion, for social support and no support conditions. minute intervals, during the discussion period. This figure allows an inspection of the time course of the cardiovascular changes. Since the changes were computed by subtracting the baseline from the mean of the absolute measurements at each interval, the mean of the first interval is always zero. Taken as a whole, the discussion raised systolic blood pressure an average of 34.10 mmHg for subjects in the no support condition, compared with only 14.75 mmHg for the subjects in the social support condition, a difference of almost 20 mmHg. Changes in diastolic blood pressure followed a similar pattern, with an increase of 9.45 mmHg in the social support condition, compared with a change of 17.25 in the no support condition. For heart rate, there was an increase of 14.55 beats per minute vs. 6.40 beats per minute for the subjects in the no support and social support groups, respectively, a difference of more than eight beats per minute. The interaction between social support condition and change from baseline to discussion was tested for blood pressure and heart rate using analysis of variance, as described above. The interaction terms for all three dependent measures were significant. For systolic blood pressure, F(l, 38) = 18.10, p < 0.0005; for diastolic pressure, F(l, 38) = 11.10, p < 0.005; and for heart rate, F(l, 38) = 6.76, p < 0.015.
The Effect of Social Support Condition on Talking
An objective record of the amount of time spent actually speaking during the discussion period was kept, and differences between conditions were examined, in order to see if one group spoke more or less on average than the other, which might serve as an unwanted moderator of blood pressure and/or heart rate. Since the length of the session varied somewhat (between 12 and 15 minutes), a proportional measure of time spent talking was used, rather than absolute measures. The mean proportion for the social support and no support groups were: 0.214 and 0.222, respectively. The ranges of proportions for the two conditions were: 0.109 to 0.321 (social support condition); and 0.077 to 0.312 (no support condition). A t-test of the means of the proportions, using the arcsine transformation (14) showed that the two samples did not differ, with t(38) = 0.34, p > 0.10.
The Effect of Talking on Blood Pressure and Heart Rate
In order to estimate the effect of actually speaking during the discussion condition on blood pressure and heart rate; and in order to see if the effects of actually speaking interacted with social support condition, a repeated measures analysis of variance was computed. The mean blood pressure and heart rate changes from baseline to the discussion condition while not speaking, and speaking, are shown in Figure 2 .
The focus in this set of analyses was on the set of contrasts testing the difference between talking and not talking in the discussion condition; and on the interaction between this difference and social support condition. The results of the contrast analyses showed that talking did produce a significant rise in systolic blood pressure (t(38) = 6.10, p < 0.0005) and in heart rate (t(38) = 7.94, p < 0.0005, but not in diastolic blood pressure (t(38) = 1.48, p > 0.10). The results of the interactions showed that the increases in systolic pressure and heart rate were not dependent on social support condition, since none of these contrasts were significant (t(38) = -1.35, 0.80, and 1.68, for systolic blood pressure, diastolic pressure, and heart rate, respectively-all non-significant values).
The Effect of Social Support Condition on Self-Report Variables
The means for each of the questionnaire items are shown in Table 2 , as well as the scale directions. Although the trend for each question is in the predicted direction, none of the mean differences for social support condition are significant.
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• Social Support Condition
O No Support Condition
Baseline Discussion (Not Speaking) Fig. 2 . Mean blood pressure and heart rate changes for quiet and actual speaking during discussion. 
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The single item which approaches significance was "did you want to leave the discussion at any point?" This difference is likely due to the very small standard deviation of 0.90, as shown in the table, for the No Support group. However, given the number of tests performed, any consideration of Type I error likelihood suggests that differences between the groups, for self-report measures, do not exist in these data.
DISCUSSION
As predicted, cardiovascular reactivity was greater on average for subjects who found themselves alone and facing an aggressive challenge, compared to those who were supported by another individual, even though the supporter was not previously known to the subject.
A potential alternative explanation for the results must be considered. Since the subjects in the support condition had an ally present, it is possible that these individuals exerted less effort than those subjects in the no support condition, and this might have accounted for blood pressure and heart rate differences between the conditions. Since it has been shown that efforts to persuade others will raise blood pressure and heart rate (5, 6), it is important to be able to rule out such differences. Data on two measures were collected in order to allow analyses of effortfulness. First, the precise amount of time subjects spoke was measured, and the results showed that on average, this did not differ between conditions. However, this does not rule out the possibility that differences between conditions in the effortfulness underlying speaking may have produced the differences in cardiovascular responses. Cardiovascular measurements taken while subjects were actually speaking, however, showed that the effects of speaking on blood pressure and heart rate were relatively small, and were constant between the two conditions. Although this is not a true measure of effortfulness, it does rule out differences due to the intensity of the speech itself.
The self-report measures, on the other hand, revealed little difference between the groups. These findings are similar to those of Kamarck et al. (2) , who also found differences in physiological measures, but not in self-report measures of stress and anxiety. They suggested that social support does not function by simply reducing anxiety; but acts in a more direct manner on autonomic activity. For example, the authors suggest that there are cues associated with the presence of the supportive person such as the familiarity and proximity which act in some manner to dampen cardiovascular response. This may be the case, but it seems likely that a perceptual difference associated with the stressfulness of the situation will exist in order for the supportive individual to act as a buffer for excessive cardiovascular reactivity. At this point, we feel that the lack of correspondence between selfreport and psychophysiological measures may be due to the manner in which the questions are asked. For example, while blood pressure and heart rate are monitored during the session, subjective measures are almost always retrospective; it may be this discrepancy alone that accounts for the failure to observe a relationship found in this and other studies. Certainly, the validity of questions which attempt to measure subjective states presents a problem.
A possible limitation of the study lies in the uniqueness of the experimental situation. Here, the presence of a supportive individual provides elements of emotional support that are present in other circumstances in which social support is thought to operate. The experimental situation developed in the present study is intended to represent an example of acute stress provided by the social environment; and of mitigation of that stress by the emotional support of another individual. Thus, the results described in this report are generalizable to situations in which individuals are in conflict with others; and find themselves either supported by an ally, or alone. However, the present situation is also quite different from other social support scenarios: for example, the help provided by a friend or relative during a severe illness. Given the broad range of possible contexts in which social support may be a factor, no single paradigm will adequately represent the overall phenomenon. Thus, the results discussed in this report are probably not generalizable to the complete range of situations in which social support operates.
One explanation for the decreased blood pressure and heart rate observed in the social support condition is that provided by Social Comparison Theory, as suggested earlier. That is, it may be that one function of a supportive person is to help establish a framework, or social reality, for understanding the situation (8) (9) (10) (11) . The ability to compare one's attitudes with those of a similar other may serve to set a norm for the expression of such an attitude. The individual who is alone in this regard is of course unable to establish this norm, and the norms are therefore set by the opposition. As previously noted, Schachter (9) and Wrightsman (13) have found that the availability of such a referent led to reduced levels of reported anxiety, although it must be noted that such differences were not found in the present study, as discussed earlier. The presence of just one such supportive person may be sufficient to change the perceived nature of the situation, as the data reported by the groups theorists such as Milgram (18) and Asch (19) seem to indicate. In Asch's (19) classic conformity studies, for example, subjects showed a very high rate of compliance with group norms, even when the norm clearly was inappropriate, and even bizarre. The inclusion of just one noncompliant confederate, however, had the power to reduce the compliance of the true subjects dramatically. Similarly, in Milgram's (18) studies on behavioral obedience, subjects were likely to comply with experimental instructions to brutalize (as far as they knew) another individual. Milgram reported that the subjects who complied were obviously agitated and disturbed. It seems possible, however, that compliance occurred because these subjects found themselves in a strange context, for which they had no referent for behavior. In a condition in which a confederate refused to comply, however, the level of obedience of the true subjects dropped substantially; perhaps the presence of another "sane" individual provided the necessary frame of reference. Had the blood pressure of subjects in Asch's and Milgram's studies been monitored, it seems likely that those who found themselves alone in the situation, and facing shared beliefs foreign to their own, would have had higher pressures than those who were in the conditions that contained the one supportive person. It would be misleading, however, to claim that the present study was a strong test of Social Comparison Theory as an explanation for cardiovascular reactivity. The present data cannot
